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Disclosed is a hydraulic brake system provided with a high 
pressure accumulator that reduces a pressure pulsation of 
brake oil being discharged through operation of a pump . The 
high pressure accumulator includes a damping member that 
is provided in a bore communicating with an inlet port and 
an outlet port of the high pressure accumulator respectively 
allowing brake oil to be introduced and discharged there 
through , and is provided with a bypass flow passage con 
necting the inlet port to the outlet port , and a reinforcing 
member installed at the damping member to improve dura 
bility of the damping member . 
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HYDRAULIC BRAKE SYSTEM tively reducing a pressure pulsation by forming a bypass 
flow passage in the high pressure accumulator . 

CROSS - REFERENCE TO RELATED Additional aspects of the disclosure will be set forth in 
APPLICATION part in the description which follows and , in part , will be 

5 obvious from the description , or may be learned by practice 
This application claims the benefit of Korean Patent of the disclosure . 

Application No . 2014 - 0071883 , filed on Jun . 13 , 2014 in the In accordance with one aspect of the present disclosure , a 
Korean Intellectual Property Office , the disclosure of which hydraulic brake system provided with a high pressure accu 
is incorporated herein by reference . mulator that reduces a pressure pulsation of brake oil being 

discharged through operation of a pump , wherein the high 
BACKGROUND pressure accumulator includes a damping member and a 

reinforcing member . The damping member may be provided 
1 . Field in a bore communicating with an inlet port and an outlet port 
Embodiments of the present disclosure relate to a hydrau - 1 of the high pressure accumulator , respectively allowing 

lic brake system , and more particularly , to a hydraulic brake brake oil to be introduced and discharged therethrough , and 
system capable of reducing a pressure pulsation of brake oil may be provided with a bypass flow passage connecting the 
discharged from a pump . inlet port to the outlet port . The reinforcing member may be 

2 . Description of the Related Art installed at the damping member to improve durability of the 
In general , a hydraulic brake system includes a modulator 20 damping member . 

block provided with a plurality of solenoid valves , a low The bypass flow passage may be formed by a groove that 
pressure accumulator that temporarily stores oil and a high is formed in an outer circumferential surface of the damping 
pressure accumulator , a pump that pumps oil stored in the member to communicate the inlet port with the outlet port . 
low pressure accumulator and a motor that drives the pump , The groove may be provided in a plurality thereof formed 
and an electronic control unit ( ECU ) that controls electri - 25 on the outer circumferential surface of the damping member 
cally operated parts , thereby controlling braking pressure in a lengthwise direction of the damping member while 
transmitted to brakes of a vehicle . spaced apart from each other . 

The hydraulic brake system adopts a structure in which a The damping member may have a lower end spaced apart 
high pressure accumulator is provided with a predetermined from a bottom surface of the bore . 
damping space to reduce a pressure pulsation that is gener - 30 The reinforcing member may include an insertion part and 
ated when liquid pressure of brake oil being discharged from a support part . The insertion part may be inserted into a 
the pump has a high pressure , and an orifice is provided at hollow part formed at the center of the damping member . 
an outlet port drawn through the high pressure accumulator . The support part may be bentedly extending from one end of 
In order to maximize the effect of reducing the pressure the insertion part and may make contact with one end of the 
pulsation , an inlet port introduced into the high pressure 35 damping member so as to be prevented from being separated 
accumulator needs to be maximally spaced apart from the from the damping member . 
outlet port of the high pressure accumulator . A hydraulic The insertion part may include a convex and a concave 
brake system having such a high pressure accumulator is that are repeatedly formed in a lengthwise direction of the 
disclosed in Korean Unexamined Patent Publication No . insertion part , so that a subsidiary damping space is formed 
10 - 2003 - 0006155 . 40 between the damping member and the concave . 
However , a plurality of passages formed in a modulator The hydraulic brake system may further include a cap 

block to control a braking pressure are configured such that member coupled to the damping member in a press fitting 
a plurality of solenoid valves , pumps , low pressure accu - manner to close the bore . 
mulators and high pressure accumulators are connected at an coupling groove may be formed in an inner surface of 
inside of the modulator block , which complicates the struc - 45 the cap member , and the damping member may have a 
ture of the passages and causes difficulty in disposing the protrusion part combined with the coupling groove . 
inlet port and the outlet port connected to the high pressure The damping member may include rubber so as to be 
accumulator to be spaced apart from each other in the elastically deformable . 
passage design and process , and also increases the manu The inlet port and the outlet port may be disposed 
facturing cost of the brake . 50 opposite to each other with respect to the bore . 

If the inlet port is disposed collinear with the outlet port , 
the manufacturing process is facilitated , but the inlet port BRIEF DESCRIPTION OF THE DRAWINGS 
and the outlet port are caused to be adjacent to each other , 
thereby lowering the performance in reducing the pressure These and / or other aspects of the disclosure will become 
pulsation . 55 apparent and more readily appreciated from the following 

description of the embodiments , taken in conjunction with 
PRIORITY ART DOCUMENT the accompanying drawings of which : 

FIG . 1 is a hydraulic circuit diagram of a hydraulic brake 
Korean Unexamined Patent Publication No . 10 - 2003 system according to an embodiment of the present disclo 

0006155 ( Mando Corporation , Jan . 23 , 2003 ) 60 sure ; 
FIG . 2 is an exploded perspective view illustrating a state 

SUMMARY in which a high pressure accumulator is assembled to a 
modulator block provided in a hydraulic brake system 

Therefore , it is an aspect of the present disclosure to according to an embodiment of the present disclosure ; 
provide a hydraulic brake system capable of ensuring easy 65 FIG . 3 is an assembled perspective view of FIG . 2 ; 
production thereof by disposing the inlet port and the outlet FIG . 4 is a cross - sectional view illustrating a flow of brake 
port to be collinear with each other and capable of effec oil having a pressure pulsation reduced through a high 



US 9 , 758 , 142 B2 
pressure accumulator provided in a hydraulic system accord reducing braking , so that oil discharged from the wheel 
ing to an embodiment of the present disclosure ; and cylinder 30 side may be temporarily stored in the low 

FIG . 5 is a cross - sectional view illustrating a flow of brake pressure accumulator 43 . 
oil having a pressure pulsation reduced through a high The pump 44 may be driven by the motor 45 so as to suck 
pressure accumulator provided in a hydraulic system accord - 5 and discharge the oil stored in the low pressure accumulator 
ing to another embodiment of the present disclosure . 43 , and therefore a liquid pressure is transmitted to the wheel 

cylinder 30 side or the master cylinder 20 side . 
DETAILED DESCRIPTION In addition , in the main oil passage 47a for connecting the 

master cylinder 20 and the outlet of the pump 44 , a normal 
Various embodiments will now be described more fully 10 open type solenoid valve 47 ( hereinafter referred to as “ TC 

with reference to the accompanying drawings in which some valve ” ) for traction control system ( TCS ) is provided . The 
embodiments are shown . These inventive concepts may , TC valve 47 remains normally opened , and allows a braking 
however , be embodied in different forms and should not be liquid pressure formed in the master cylinder 20 at the time 
construed as limited to the embodiments set forth herein . of general braking through the brake pedal 10 to be trans 
Rather , these embodiments are provided so that this disclo mitted to the wheel cylinder 30 side through the main oil 
sure is thorough and complete and fully conveys the inven passage 47a . 
tive concept to those skilled in the art . In the drawings , the In addition , the auxiliary oil passage 48a is branched from 
sizes and relative sizes of layers and regions may be exag the main oil passage 47a , and guides oil of the master 
gerated for clarity . 20 cylinder 20 to be sucked into the inlet side of the pump 44 . 

FIG . 1 is a hydraulic circuit diagram of a hydraulic brake In the auxiliary oil passage 48a , a shuttle valve 48 for 
system according to an embodiment of the present disclo causing the oil to flow only to the inlet of the pump 44 is 
sure . provided . The shuttle valve 48 that is electrically operated is 

Referring to FIG . 1 , a hydraulic brake system according provided in the middle of the auxiliary oil passage 48a so 
to an embodiment of the present disclosure includes a brake 25 that the shuttle valve 48 is normally closed but opened in a 
pedal 10 that receives an operation force of a driver , a brake TCS mode . 
booster 11 that amplifies a tread force by using difference Meanwhile , a reference numeral “ 49 ” which is not 
between the vacuum pressure and the atmospheric pressure described refers to a check valve that is provided in an 
by the tread force , a master cylinder 20 that causes the brake appropriate position of the oil passage in order to prevent 
booster 11 to generate a pressure , a first hydraulic circuit 30 reverse flow of oil , and a reference numeral “ 50 ” refers to a 
40A that connects a first port 21 of the master cylinder 20 to pressure sensor that detects a braking pressure transmitted to 
wheel cylinders 30 provided at two vehicle wheels FR and the TC valve 47 and the shuttle valve 48 . A reference 
RL , and a second hydraulic circuit 40B that connects a numeral “ 51 ” refers to an orifice . 
second port 22 of the master cylinder 20 to wheel cylinders In the above - described brake system , a pressure pulsation 
30 provided at the remaining two vehicle wheels FL and RR . 35 is generated from a liquid pressure pumped from the pump 
The first hydraulic circuit 40A and the second hydraulic 44 in accordance with the operation of the motor 45 when 
circuit 40B are installed in a modulator 40 in a compact braking . In order to reduce the pressure pulsation , an 
manner . embodiment of the present disclosure provides the high 

Each of the first and second hydraulic circuits 40A and pressure accumulators 100 each connected to the outlet port 
40B includes solenoid valves 41 and 42 that control a 40 of the pump 44 of the respective one of the hydraulic 
braking liquid pressure transmitted to two wheel cylinders pressure circuits 40A and 40B . 
30 side , a pump 44 that sucks and pumps oil discharged from FIG . 2 is an exploded perspective view illustrating a state 
the wheel cylinder 30 side or oil from the master cylinder 20 in which a high pressure accumulator is assembled to a 
by the drive of a motor 45 , a low pressure accumulator 43 modulator block in a hydraulic brake system according to an 
that temporarily stores the oil discharged from the wheel 45 embodiment of the present disclosure , FIG . 3 is an 
cylinder 30 , a main oil passage 47a that connects an outlet assembled perspective view of FIG . 2 , and FIG . 4 is a 
of the pump 44 and the master cylinder 20 , an auxiliary oil cross - sectional view illustrating a flow of brake oil having a 
passage 48a that guides oil of the master cylinder 20 to be pressure pulsation reduced through a high pressure accumu 
sucked into an inlet of the pump 44 , and an electronic control lator provided in a hydraulic system according to an embodi 
unit ( ECU ; not shown ) that controls the drive of the plurality 50 ment of the present disclosure . 
of solenoid valves 41 and 42 and the motor 45 . Referring to FIGS . 2 to 4 , the high pressure accumulator 

In this instance , as shown in FIG . 1 , the solenoid valves 100 according an embodiment of the present is provided in 
41 and 42 , the low pressure accumulator 43 , the pump 44 , a bore 101 that communicates an inlet port 102 , through 
the main oil passage 47a , and the auxiliary oil passage 48a which brake oil discharged from the pump ( 44 in FIG . 1 ) is 
are provided in each of the first and second hydraulic circuits 55 introduced , with an outlet port 103 through which brake oil 
40A and 40B . is discharged . In this case , the high pressure accumulator 
More specifically , the plurality of solenoid valves 41 and 100 is provided on the main oil passage ( 47a of FIG . 1 ) , and 

42 are in conjunction with upstream and downstream sides the inlet port 102 is connected to a portion of the main oil 
of the wheel cylinder 30 , and are divided into a normal open passage 47a that is connected to the outlet port of the pump 
type solenoid valve 41 that is disposed on the upstream side 60 44 , and the outlet port 103 is connected to a portion of the 
of the wheel cylinder 30 and remains normally opened and main oil passage 47a that is connected to the master cylinder 
a normal closed type solenoid valve 42 that is disposed on 20 . In addition , the inlet port 102 and the outlet port 103 are 
the downstream side of the wheel cylinder 30 and remains formed opposite to each other with respect to the bore 101 . 
normally closed . Opening and closing operations of the In detail , the high pressure accumulator 100 is provided with 
solenoid valves 41 and 42 may be controlled by the elec - 65 a cap member 110 configured to close one side of the bore 
tronic control unit ( not shown ) , and the normal closed type 101 that is open and a damping member 120 provided in the 
solenoid valve 42 is opened in accordance with pressure bore 101 . 
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The cap member 110 is installed to close one end of the the cap member 110 together with the protrusion part 121 . 
bore 101 that is open , while coupled to the damping member The reinforcing member 130 is formed in an integral unit 
120 . A coupling groove 111 is formed in an inner side of the including steel having a predetermined stiffness . 
cap member 110 , and coupled with the damping member The high pressure accumulator according to an embodi 
120 . A structure in which the cap member 110 is coupled to 5 ment of the present disclosure is provided with an additional 
the damping member in a press - fitting manner by the damping space as shown in FIG . 5 . FIG . 5 is a cross coupling groove 111 will be described later . sectional view illustrating a flow of brake oil having a 

The damping member 120 is provided in the form of a pressure pulsation reduced through a high pressure accumu cylinder having a center thereof hollowed , and is provided lator provided in a hydraulic system according to another at an outer circumferential surface thereof with a bypass 10 embodiment of the present disclosure . The same reference flow passage that connects the inlet port 102 to the outlet numerals are used to refer to the same elements in the port 103 . The bypass flow passage is formed by a groove 122 
formed in the outer circumferential surface of the damping embodiments of the present disclosure . 

Referring to FIG . 5 , the high pressure accumulator 200 member 120 . Referring to FIGS . 2 to 4 , the groove 122 may 
include a plurality of grooves 122 that are formed on the 15 according to the embodiment of the present disclosure 
circumferential surface of the damping member 120 length includes the cap member 110 configured to close one side of 
wise along the damping member 120 while spaced apart the bore 101 that is open , the damping member 120 provided 
from each other at equal intervals . The grooves 122 may be in the bore 101 , and a reinforcing member 230 installed at 
provided in various numbers as long as the plurality of the damping member 120 . 
grooves 122 are disposed at positions corresponding to the 20 The reinforcing member 230 is provided with an insertion 
inlet port 102 and the outlet port 103 , respectively , when the part 233 inserted into a hollow part 123 of the damping 
damping member 120 is installed in the bore 101 . In member 120 and a support part 231 bentedly extending from 
addition , a lower end n of the damping member 120 is the insertion part 233 in a radially outer direction . The 
spaced apart from the bottom surface of the bore 101 such insertion part 233 includes a convex 233a and a concave 
that brake oil introduced into the bore 101 is discharged 25 233b that are repeatedly formed in a lengthwise direction of 
through the groove 122 . That is , the grooves 122 connected the insertion part 233 . 
to the inlet port 102 and the outlet port 103 , respectively , are As the insertion part 233 of the reinforcing member 230 
connected to a space formed between the damping member is inserted into the hollow part 123 of the damping member 
120 and the bottom surface of the bore 101 to form a bypass 120 , an inner circumferential surface of the damping mem 
flow passage , thereby guiding a flow of brake oil and 30 ber 120 comes into close contact with the convex 233a of the 
reducing a pressure pulsation of brake oil discharged from insertion part 233 to form a subsidiary damping space 232 
the pump 44 . between the damping member 120 and the convex 233a , so 

The damping member 120 is coupled to the press - fitted to that a pressure pulsation of oil introduced from the inlet port 
the cap member 110 as described and installed in the bore 102 at a high pressure is reduced through the subsidiary 
101 . As a coupling structure for the cap member 110 and the 35 damping space 232 . That is , the efficiency of reducing a 
damping member 120 , the damping member 120 is provided pressure pulsation through the high pressure accumulator 
with a protrusion part 121 that is combined with a coupling 100 described in the previous embodiment is further 
groove 111 formed at an inner side of the cap member 110 enhanced through the subsidiary damping space 232 . 
in a press fitting manner . Although not shown , as an alternate Hereinafter , the reduction of a pressure pulsation by the 
to the coupling structure for the damping member 120 and 40 high pressure accumulators 100 and 200 is described with 
the cap member 110 , a protrusion part may be formed at a reference to FIG . 4 . 
lower end of the cap member 110 , and a coupling groove Brake oil discharged at a high pressure by a pumping 
may be formed at a position of the damping member 120 operation of the pump ( 44 of FIG . 1 ) is transmitted to the 
corresponding to the protrusion part . high pressure accumulator 100 through the inlet port 102 . 

The damping member 120 may be formed of rubber that 45 The brake oil introduced through the inlet port 102 is 
is elastically deformable to perform shock absorption when reduced while moving along the groove 122 formed in the 
high pressure brake oil is introduced . Accordingly , in order damping member 120 , that is , moving along a bypass flow 
to improve the durability of the damping member 120 , a passage , and is discharged to the outlet port 103 . In this case , 
reinforcing member 130 is further installed at the damping a pressure pulsation of the liquid pressure of the brake oil is 
member 120 . 50 reduced by the bypass flow passage , and also by the damp 

The reinforcing member 130 is provided with an insertion ing member 120 formed of rubber and absorbing shock . In 
part 133 inserted into a hollow part 123 of the damping addition , the high pressure accumulator according to the 
member 120 and a support part 131 bentedly extending from embodiment of the present disclosure is provided with the 
the insertion part 133 in a radially outer direction . The damping space in the damping member 120 ( in detail , a 
insertion part 133 has a through hole that is elongated to 55 space of the hollow part of the damping member ) , so that the 
have a damping space for reducing a pressure pulsation . The effect of reducing a pressure pulsation is maximized . 
insertion part 133 has the same diameter as an inner diameter As is apparent from the above , the hydraulic brake system 
of the hollow part 123 , to be coupled while coming into according to the embodiment of the present disclosure can 
close contact with the damping member 120 . In addition , the facilitate a process of forming a flow passages in the 
support part 131 makes contact with an end of the damping 60 modulator block by collinearly disposing the inlet port and 
member 120 , that is , with an upper surface of the damping the outlet port that are connected to the high pressure 
member 120 , to prevent the reinforcing member 130 from accumulator , and can effectively reduce a pressure pulsation 
being separated from the damping member 120 . The damp by forming a bypass flow passage in the high pressure 
ing member 120 is provided at an upper side thereof with the accumulator . 
protrusion part 121 that is coupled to the cap member 110 . 65 Although a few embodiments of the present disclosure 
The support part 131 is provided to make contact with an have been shown and described , it would be appreciated by 
upper surface of the protrusion part 121 , and is coupled to those skilled in the art that changes may be made in these 
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embodiments without departing from the principles and damping member so as to be prevented from being 
spirit of the disclosure , the scope of which is defined in the separated from the damping member . 
claims and their equivalents . 5 . The hydraulic brake system of claim 4 , wherein the 
What is claimed is : insertion part comprises a convex portion and a concave 
1 . A hydraulic brake system provided with a high pressure 5 portion that are repeatedly formed in a lengthwise direction 

accumulator that reduces a pressure pulsation of brake oil of the insertion part , so that a subsidiary damping space is 
being discharged through operation of a pump , wherein the formed between the damping member and the concave high pressure accumulator comprises : portion . 

a damping member that is provided in a bore communi 6 . The hydraulic brake system of claim 1 , further com cating with an inlet port and an outlet port of the high 10 prising a cap member coupled to the damping member in a pressure accumulator , respectively allowing brake oil press fitting manner to close the bore . to be introduced and discharged therethrough , and is 7 . The hydraulic brake system of claim 6 , wherein a provided with a bypass flow passage fluidly connecting 
the inlet port to the outlet port independently of brake coupling groove is formed in an inner surface of the cap 
oil pressure at the inlet port ; and 15 member , and the damping member has a protrusion part 

a reinforcing member installed at the damping member to combined with the coupling groove . 
improve durability of the damping member , 8 . The hydraulic brake system of claim 1 , wherein the 

wherein the bypass flow passage is formed by at least one damping member includes rubber so as to be elastically 
groove that is formed in an outer circumferential sur - deformable . 
face of the damping member to communicate the inlet 20 9 . The hydraulic brake system of claim 1 , wherein the 
port with the outlet port , and inlet port and the outlet port are disposed opposite to each 

wherein at least a portion of the reinforcing member is other with respect to the bore . 
disposed in a through hole of the damping member . 10 . The hydraulic brake system of claim 1 , wherein the 

2 . The hydraulic brake system of claim 1 , wherein the at reinforcing member comprises an insertion part that is 
least one groove is a plurality of grooves formed in a 25 inserted into a hollow part formed at the center of the 
lengthwise direction of the damping member while spaced damping member , wherein the hollow part includes the 
apart from each other . through hole extending through the damping member in a 

3 . The hydraulic brake system of claim 1 , wherein the lengthwise direction such that an outer circumferential sur lengthwise direction su 
damping member has a lower end spaced apart from a face of the insertion part is surrounded by an inner circum 
bottom surface of the bore . 30 ferential surface of the damping member . 4 . The hydraulic brake system of claim 1 , wherein the 11 . The hydraulic brake system of claim 10 , wherein the reinforcing member comprises : through hole extends from a first end of the damping an insertion part that is inserted into a hollow part formed member to a second end of the damping member in the at the center of the damping member ; and 

a support part that is bentedly extending from one end of 35 lens of 35 lengthwise direction . 
the insertion part and makes contact with one end of the * * * 

inlet porta 


